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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Source data are provided within this paper as a Source Data file. The data reported in this paper are publicly available on GEO: SuperSeries GSE195886. This is
composed of the following SubSeries: GSE195883 (Agilent 'open' chromatin-chip), GSE195884 (Agilent bTMP-chip), GSE195885 (Agilent ChIP-chip), GSE196155
(TTseq), and GSE196160 (RNAseq). Agilent arrays were designed using human reference genome (hg19) (GSE195883, GSE195884 and GSE195885). RNAseq data
(GSE196160) is aligned to human reference genome (hg19). TTseq data (GSE196155) is aligned to Human(hg38) /Hamster (GCA_003668045.1) hybrid reference
genome.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

No a priori sample size calculation was performed. FISH Imaging analysis sample sizes ranged from 24 - 103. Sample size varied between
experiment due to variability between cell number per slide and/or visualization of fosmid probes used per individual experiment. Actual
sample numbers per experiment are shown on each figure. We deemed these sample numbers to be sufficient as the experiment with the
lowest number of nuclei (24) gave the same result when only half the number of nuclei were analyzed.

Microarray data analysis excluded a region on chr3: 147324413-147482213 which represented a small block of GC-rich DNA that amplified
aberrantly and was therefore blacklisted.

For the majority of experiments a minimum of two biological replicates was used and experimental findings were reproduced in the replicate
experiment. In a small number of experiments one biological replicate was used but the result was verified by another experiment.

This study specifically looked at a human neocentromere and therefore did not involve any experiments which would have required sample
randomization. As this study focused on a specific neocentromere locus, either in the same cell or in two cell lines identically treated, there
were no applicable covariates to control for.

Blinding was taken into account for all FISH imaging experiments and analysis. FISH slides were coded so that the researcher was blind to cell
line and sample treatment for both FISH imaging and analysis.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Avidin FITC (Vector, A-2011); Avidin Texas Red (Vector, A-2016); Biotinylated anti-avidin (Vector, BA-0300); FITC anti-sheep (Vector, FI
6000); Texas Red anti-sheep (Vector, TI 6000), Streptavidin Cy5 (Vector, SA-1500-1); anti-RNA polymerase II (Abcam, Ab24758, clone
H5); FITC anti-mouse (Jackson ImmunoResearch laboratories, 115-095-003); Texas Red anti-rabbit (Jackson ImmunoResearch
laboratories, 711-075-152); CENP-A and CENP-C (non commercial, provided by provided by Stefania Purgato (author)); H3K27ac
(Abcam, Ab4729); H3K4me2 (Millipore, 07-030); H3K9me2 (Millipore, 07-212); H3K9me3 (Abcam, Ab8898); H3K27me3 (Abcam,
Ab6002); H4K20me1 (Abcam, Ab9051); H3K36me3 (Abcam, Ab9050); CTCF (Cell Signaling Technology, 2899); RNA Polymerase II
(Diagenode, C15200004); RNA Polymerase II (gift from H. Kimura); EXOSC3 (Abcam, Ab156683).

CENP-A and CENP-C antibodies (non commercial antibodies provided by Stefania Purgato (author) are previously validated human
centromere specific antibodies; Trazzi, S. et al. The C-terminal domain of CENP-C displays multiple and critical functions for
mammalian centromere formation. PLoS One 4, e5832 (2009). We confirmed that both of these antibodies were centromere specific
using immunocytochemistry on metaphase spreads of parental human Neo3 cells. This CENP-A antibody and several others we tried
(ab13939 (Abcam), sc-11278 (Santa Cruz Biotechnology, Inc) and sc-22814 (Santa Cruz Biotechnology, Inc)) in both
immunocytochemistry and ChIP, failed in the human-hamster hybrid cell lines as these antibod¬ies did not cross react well with
hamster CENP-A. This is likely due to reduced sequence conservation be¬tween Human, Hamster and Mouse CENP-A (Figueroa, J.,
Pendón, C. & Valdivia, M. M. Molecular cloning and sequence analysis of hamster CENP-A cDNA. BMC Genomics 3, 11 (2002). The
CENP-C antibody (de¬signed against aa 23-410 of human CENP-C where there is significant overlap with hamster CENP-C) was
centromere specific in immunocytochemistry analysis in both GM10253A and HybNeo3 human-hamster hybrid cell lines cell lines.
These antibodies were additionally validated by western blot and ChIP was optimised by ChIP-qPCR.

RNA Polymerase II (Diagenode, C15200004): The datasheet for this antibody confirms species reactivity in Human, Xenopus and Yeast
and states other species were not tested. We validated this antibody by western blot in the human-hamster hybrid cell lines and ChIP
was optimised by ChIP-qPCR.

RNA polymerase II (Abcam, Ab24758, clone H5): The datasheet for this antibody confirms species reactivity in Human, Mouse,
Zebrafish and Drosophila melanogaster. We validated this antibody by western blot and immunofluorescence (Fig. 2C) in human-
hamster hybrid cell lines.

RNA Polymerase II (gift from H. Kimura): http://antibodyregistry.org/AB_2827956

Stasevich et al. Regulation of RNA polymerase II activation by histone acetylation in single living cells. Nature. 2014 Dec 11;516
(7530):272-5 This antibody was designed against the target antigen of human RNA polymerase II C-terminal domain (CTD) and also
detects mouse RNA polymerase. We validated this antibody by western blot in the human-hamster hybrid cell lines and ChIP was
optimised by ChIP-qPCR.

H3K27ac (Abcam, Ab4729): The datasheet for this antibody confirms species reactivity in Mouse, Rat, Cow, Human and Recombinant
fragment. It is predicted to work with: Chicken, Xenopus laevis, Arabidopsis thaliana, Drosophila melanogaster, Monkey, Zebrafish,
Plasmodium falciparum, Rice, and Cyanidioschyzon merolae. We validated this antibody by western blot in the human-hamster
hybrid cell lines and ChIP was optimised by ChIP-qPCR.

H3K4me2 (Millipore, 07-030): The datasheet for this antibody confirms species reactivity in Human and tetrahymena and also states
that broad species cross-reactivity is expected. We validated this antibody by western blot in the human-hamster hybrid cell lines and
ChIP was optimised by ChIP-qPCR.

H3K9me2 (Millipore, 07-212): The datasheet for this antibody confirms species reactivity in Human, Chicken, Vertebrates and Yeast.
We validated this antibody by western blot in the human-hamster hybrid cell lines and ChIP was optimised by ChIP-qPCR.

H3K9me3 (Abcam, Ab8898): The datasheet for this antibody confirms species reactivity in Mouse, Cow and Human. It is predicted to
work with Rat, Chicken, Saccharomyces cerevisiae, Xenopus laevis, Drosophila melanogaster, Indian muntjac, Mammals, Xenopus
tropicalis and Cyanidioschyzon merolae. We validated this antibody by western blot in the human-hamster hybrid cell lines and ChIP
was optimised by ChIP-qPCR.

H3K27me3 (Abcam, Ab6002): The datasheet for this antibody confirms species reactivity in Mouse, Cow, Human and Recombinant
fragments. It is predicted to work with Rat, Rabbit, Chicken, Xenopus laevis, Arabidopsis thaliana, Drosophila melanogaster, Plants,
Zebrafish, Rhesus monkey, Chinese hamster and Rice. We validated this antibody by western blot in the human-hamster hybrid cell
lines and ChIP was optimised by ChIP-qPCR.

H3K36me3 (Abcam, Ab9050): The datasheet for this antibody confirms species reactivity in Cow and Human. It is predicted to work




